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Soil solarization, alone or in conbination with other di sease managenent
practices, has been shown to be effective in reduci ng the inocul um
density of many soil borne di sease causi ng organi sns (Stapl eton and
Devay, 1986). Sol arization also affects the indi genous m crobi al
activity which ultimately result in soil suppressiveness and(or)

i ncreased antagoni stic activity. This special nulching process, which
causes hydrot hermal disinfestation and ot her biol ogical and physica
changes to the soil, has al so been shown to be beneficial to plant
growm h and health. 1In California, it was further denonstrated that
nemat ode popul ati on densities were suppressed nore when soils were
preplant fum gated with 1, 3-dichl oropropene (1,3-D) in conbination with
soil solarization than either treatnment alone. Oher beneficial effects
of solarization include the reduction of conpetitive thernotol erant
popul ati ons of resident bacteria and fungi in favor of |ess conpetitive
ant agoni stic bacteria that were introduced into the soil follow ng
treatment (Gamiel and Katan, 1991).

Materials and Methods

In 1995, a field study was initiated at the USDA-ARS station in Byron
Ceorgia to determne if the pairing of solarization with the subsequent

i ntroduction of a bacterial antagonist [Pseudomonas aureofaciens (BG33)]
i ncreases the potential for managenent of the ring nematode
(Criconemella xenoplax) and prevention of peach tree short life (PTSL)
tree death. Plots consisted of four treatnments: 1) sol arized soi

al one; 2) solarized soil + B&3; 3) nonsolarized soil; and 4)
nonsol ari zed soil + BG3. Treatnment plots were replicated nine tinmes in
a randoni zed conpl ete bl ock design. Each treatnment plot consisted of
six trees with all data taken fromthe four center trees. Bacteria were
applied to peach roots and soil of 108 trees at time of planting in
February 1996, follow ng soil solarization the previous summrer.

Bacteria were applied again to the rhizosphere orchard soil in the fal
1996. Nemat ode popul ati on dynani cs were nonitored every 3 nonths,
whereas tree growth, as neasured by trunk circunference, is determned
inlate winter each year

Results and Conclusions

As shown by analysis of fatty acids extracted directly fromsoil, the
native mcrobial comunity was significantly affected both
quantitatively and qualitatively by solarization. This alteration of
the mcrobial community effectively reduced the conpetitive stress on
the introduced bacteria BG3 in the solarized plots, which was not
observed in the nonsol arized plots. There appeared to be a positive
synergistic effect between soil solarization and the bi ocontrol agent
BG33 in the control of the ring nematode popul ation. The initial
popul ati on density of C. xenoplax at planting in February 1996 (post
solarization) was lower (P < 0.05) in both solarized treatnent plots as
conpared with the nonsol ari zed. Subsequent nenmatode sanpling indicated
a simlar trend until June 1998, when no significant differences anong
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treatments was detected. No differences in tree growh were detected
anong any of the treatnents in 1997 and 1998.
In summary, preplant soil solarization is effective in |owering the
popul ati on density of the ring nematode near econom c threshold | evels



on a PTSL site for up to 2 years. |In these sane solarized plots the
soi | borne mcrobial conmunity was both quantitatively and qualitatively
altered for at least 11 nonths post solarization. Both of these results
are simlar to those obtained by others with soil treated with nethyl
brom de. This study is still in progress.
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